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DATE - ISSUED : April 3, 2001 



File: USPT 



Apr 3, 2 0 01 



INVENTOR- INFORMATION : 
NAME 

Matsumura; Takatoshi 
Nishizawa; Chiharu 
Mimura; Hiroshi 
Yada; Hiroshi 
Kurashige; Kazuo 



CITY 

Yokkaichi 
Yokkaichi 
Yokkaichi 
Yokkaichi 
Yokkaichi 



STATE 



ZIP CODE 



COUNTRY 

JPX 

JPX 

JPX 

JPX 

JPX 



US-CL-CURRENT : 5JM/100; 524/ 275 , 5_24_/377, 5JM/378, 524/^84, 524/394, 524 /400 



Classification 



J 2 Document ID US 6077908 A 

L17: Entry 2 of 11 File: USPT 

US-PAT-NO: 6077908 

DOCUMENT- IDENTIFIER: US 6077908 A 

TITLE: Polyoxymethylene resin composition 

DATE - ISSUED : June 20, 2000 



Jun 2 0, 2 U0 0 



INVENTOR- INFORMATION : 

NAME CITY 

Yahiro; Shyuzi Kurashiki 



STATE ZIP CODE 



COUNTRY 
JPX 



US - CL- CURRENT : 525/218; 525/282 , 528/310, 528 / 322 



J 3 Document ID: US 5310823 A 

L17 : Entry 3 of 11 



File: USPT 



May 10, 



12 IV 0] I 42 I'M 



UiEAspj jnq snjj si luauiiuoo siqx "PS uoisssiduioo SACuduu ;ou ssop sipiBicupAq 
sssopsip 6^9, J3 }Bq; '(5 qdBi^BJBd > 'd) lusiuiuoo suiBoqddy 

•SAISBHSJSd jou sj tt ppB 

ub sb sjduiBXS suo ajuo sjuassjd sujoja^, iBqi }U3tun3iB asqjo t s;uB3ijddB aaopjsqx 

•3AU^TlUt[ }OU pUB 3AUBJJSn|JI p3J3piSU03 3.IB yB JOIid UI SSjdlUBXg 

•pssn st ppB DijXxoqjBO iu3[BAA*|od 
uo i^qi gt 7 !-^! S9U !I '£ '1 0D u \ A*|iB3ijp3ds S3op suiojaj u3qM 3AisBnsj3d 
\ou si siqx * 1 uiiBp jubjsui A*q psainbsj sb sppB jou puB sijbs ppB oqAxoqjBD 
lu3jBAA*jod sssn siojoj^i (£-\ sqdBj§BJBd '£ 3^Bd) }Bqi 3}bjs s}UB3i|ddy 

•e -ou 

jaded uotpB soyjo joud iuojj 33U3J3J3j Aqsasq p3}BJodio3ui si uoipafej siq^ 
'(60S I £61? dSa) ^ wqsigoA pus 6^91 18 dljo a\31a ui (£M616£ dSH) sujojai 
jsao 3[qBju3^dun 3upq sb (b)£0I '3'S'fl SZ -i^pun pspsfej sjb 3 x ~ I SUJ ! B D 

•uoipB loud b ui punoj sq ubd 

uoijob siqi ui pspnpui iou 3pcQ § q £ g£ spij^ jo suotpss ssoqi jo }X3} sqx '3 
'(t? *ou jsdBd) 0003 '££ ^Vi u0 P 3 I l J U39< 1 SB M uopBJ3ptsuoD3J aqj issnbsj y ■ j 



IUI :^un VV 

3 3§bj 06S/,Z,£/60 :J3quitiM iojjuo3/uotjB3qddy 



Record List Display 



IUtp: vvcstbrs;882() b 1 r 1 gatc.cxc'>f T< >C&s me USPT.Wil'H.JI'AH.Hl>AH.I)WH.TI)HI)&l-:SNAMl-: 



US-PAT-NO: 5310823 
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NAME 
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NAME 
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DERWENT - WEEK : 199928 
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TITLE: Polyoxymethylene resin composition - with good heat stability and 
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PRIORITY-DATA: 1 9 97 JP - 02 6 3 4 3 1 (September 29, 1997) 
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PUB -DATE 
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PUB-DATE 
July 25, 1995 



LANGUAGE 



PAGES 

008 



MAIN- IPC 

CO 8 L0 5 9/0 0 



INT-CL (IPC): C08K 5/13; C08L 59/00 



9. Document ID: JP 0625662 1 A 

L17: Entry 9 of 11 



File: DWPI 



Sep 13, 19 94 



4 o! h 



12 mil I 42 I'M 



5u,ri;j ^ r^>v yy/ * ••• ••• ^ • v # ' ; --/^ '• v. : :/; ^ 

■|jb sousrqjui ou scq uoijisoduioD sqj seSsp jouitcd jo UB3 smmedde 3qi Jsq^jM *1U33e r?UL\\ojq 
e jo uoisnpui,;}^^^^^ ssqoESj jduirqqos 3JOj3J3qi pire uoijisoduiOD sqj seSsp jouubd 
jdiunjips jo snjBJBdde iBip sjejs sjuBoqdde sqj usded sures jo f qdsjfteJBd '9 3§Bd uo 

•uounqujsip 3Zis spivred psuqep sqj Ajuo aqi 
SuiAeq jo Xji|bouud Xue umoijs jou 3A^q s}UE3qdde sqi osp^3JOUU3qjjnj f \ 3§Bd uotjBDijiDsds 
jirejsui ui 1 3[duiEX3 ui (suojotui %\ 0) £'o 'Z|a) 3;euoqj£3 uinpiBn JO }Eqj sde{J3A0 33uEJ 
siqx 'Suojoiui 05 - £'0 J° JWureip apiyed [Eousp^s uesuj b jo 3}EUoqjB0 umpp3 b sasopsip 
jdtun|qos '6 u O 'SAisensjsd jou si jusuingji? stuj£uonnqujsip szis spiyed psiurep qoE3j "^(fly 
jou ssop jduirqqos jeq; '3Sed slues sq; uo qd^jScred jxsu sqj ui 3n8jE J3qjjnj ,sjuBoqddv 

'%0'£6 ' Z ! A -i^ddn sqj jo Xiipouuo sqj psqsqqmss jou 3At>q siueoqddt; 
sqi ssrmssq X{jE[nDiyBd k yt? joud 3qi uiojj uouusaut jubjsut sqj Xiqeiuaied qsinSuijsip oj sjiej 

3DU3J3JJip Siqj t (%TZ:6 P^SOpSip pUB %0"£6 pSUirep U33A\}3q) %IQ X{U0 JO 33U3J3JJip b si 3J31J1 

'%l '£6 3SB3{ ie spqos sasopsip jdmrqqDS ssneasq uopuaAui pauirep uiojj Xbmb saqocai 
jdiunjqDS l^qi snSje sjueoqddB 3q> 4 6 ou jaded asuodssj 3Aoqe jo 3 qdej§Rred '9 sSsd uo 

SUOUD3fqO JO S3DU3J3J3J qDtlS pIOAB SlU3UlpU3UIB 3qi 

Moq Moqs iou op Xsq; 'jsqynj 'spBiu suoipafqo 3qj jo psip S30usj3jsj 3qj Xq pssopsip jjb sqj 
jo 3jBis sqi jo M3iA ui iu3S3jd suiiTjp sqj s^uiqj sqs jo sq qoiqM XjpAOU 3{qciu3iBd 3qj ino juiod 
X{JB3p jou op A"sqj ssnBosq U ' I LZ M1! M Xjdiuoo \ou op sjusujngjB sjuB3qddy 



5/,3990/60 :J3qujnM iojiuoo/uont?3qddv 



Record l ist Display 



http:-%cslbrs:8820'liin-gatc.cxc7f TOC&s.me USH-.W!P»Jl'AIU-:i»AH.I>WI'l.Tl)Ml)&l-:SNAMi: 



DERWENT- ACC- NO: 1994-33 0256 
DERWENT- WEEK : 199441 

COPYRIGHT 2001 DERWENT INFORMATION LTD 

TITLE : Polyoxymethylene resin compsn . for moulding e.g. car parts - includes a 
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TITLE: Polyoxymethylene resin compsn. for reduced formaldehyde odour and mould 
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ABSTRACT: 



Amino resin mixture for producing foils and edgings with reduced formaldehyde 
elimination Aqueous amino resin compositions comprising amino resins A, 
formaldehyde-binding additives (auxiliaries) B, which may include 

hydroxyl -containing polyurethanes B13, acrylic resins C, if desired, in the form 
of aqueous dispersions, and water, and their use as impregnating compositions for 
paper for the purpose of producing finished foils and edgings. 

FIELD OF THE INVENTION 

[0001] The present invention relates to aqueous, heat-curable amino resin mixtures 
based on etherified amino resins and formaldehyde-binding auxiliaries and to their 
use for impregnating papers and cardboard. 

BACKGROUND OF THE INVENTION 

[0002] Surfaces and narrow faces of woodbase materials are coated using coated 
foils (finished foils) and, respectively, impregnated cardboard 

(Kunststof f -Handbuch Vol. 10 Duroplaste [Thermosets] , Hanser - Verl ag , 2nd Ed. 1988, 
p. 462 f., pp. 477 to 479) . For the production of finished foils (to coat 
surfaces) and finished edgings (to coat narrow faces, of boards in particular), 
absorbent papers are impregnated with solutions or dispersions of i thermoser r i:.y : 
amino resins such as urea- formaldehyde and/or melamine formaldehyde resins, f ;•; r 
example, alone or in combination with dispersions of thermoplastics such as 
acrylic dispersions or styrene- acrylic dispersions, dried in a stream of hot. air 
and simultaneously cured, and then coated. 
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[0003] In order to ensure adequate penetration of the impregnation liquors into 
the paper or cardboard, the resin solutions must be processed from aqueous or 
alcohol dilution. Owing to the high level of cellulose swelling in aqueous 
systems, the foils and edgings produced from high aqueous dilution are brittle, 
exhibit a high level of water absorption, and even in the coated state have a 
surface whose visual appeal is low. The procedure described in DE-A 23 09 334, 
comprising impregnating liquors diluted with C . sub . 1 to C . sub . 4 alcohols, do-s 
give foils and edgings having good performance properties but requires complex 
measures for reprocessing the waste gas. The route to a solution that is described 
in DE-A 44 39 156, modifying melamine resins with guanamines, makes it possible tc; 
carry out impregnation from purely aqueous impregnating liquors. A disadvantage, 
however, is the significantly higher cost of the amino resin, resulting from the 
use of the guanamines. 

[0004] The formaldehyde emissions of finished foils and edgings after 
manufacturing are determined following storage under standard climatic conditions 
(23. degree. C, 50% relative atmospheric humidity) in accordance with the standard 
EN 717-2 ( FES YP method, gas analysis) . Foils and edgings with values of less than 
3.6 mg/ (h .mult idot .m . sup . 2 ) by the FESYP method meet the limit of the standard ■; " E 
1") . The rates of emission found remain more or less constant even after several 
weeks of storage under standard climatic conditions. Formaldehyde emissions 
observed on the films and edgings arise due to the use of urea- formaldehyde and/or 
melamine- formaldehyde resins in the impregnating liquors for impregnating tht 
paper or cardboard sheets and/or in the coating formulations for coating the films 
and edgings. By using particularly low- formaldehyde urea - formaldehyde and/or 
melamine- formaldehyde resins (with low formaldehyde clearage) it is possible to 
reduce the formaldehyde emissions as measured by the FESYP method (standard 
climatic conditions) to values around 2 mg/ ( h . mult idot . m . sup . 2 ) . 

[0005] It has surprisingly now been found that when edgings produced in accordance 
with the prior art and originally (before the commencement of storage) satisfying 
the classification El ("El edgings"), with initial formaldehyde emission values of 
from 1.0 to 3.5 mg / ( h . mul t idot . m . sup . 2 ) , are stored under nonstandard! zed climatic 
conditions, at customary summer temperatures and atmospheric humidities, the 
formaldehyde emissions rise in the course of a few weeks to values of in some 
cases much higher than 3.5 mg/ ( h . mul t idot . m . sup . 2 ) , and so the edgings no longer 
meet the El criterion. This unexpectedly high increase in the formaldehyde 
emissions was confirmed by storage under defined conditions in a tropical climate 

(35. degree. C, 90% relative atmospheric humidity), with measurement being carried 
out only after 3-day reconditioning under standard climatic conditions following 
storage under the tropical climatic conditions. 

[0006] From the prior art it is known that the amount of free formaldehyde and 
also the formaldehyde emissions may be reduced by adding formaldehyde scavenger s 
such as urea and urea derivatives, for example. For instance, according to DE-A 38 
37 965, finished foils and edgings with formaldehyde emissions that are negligible 
as determined in accordance with DIN 52368 may be produced by adding urea to the 
melamine- formaldehyde condensation product. Regarding the behavior during and 
after storage under tropical climatic conditions, however, nc information is 
given. According to DE-A 34 03 136, mixtures of organic hydroxy compounds and an 
amide are suitable for use as formaldehyde-binding agents in boards made from wood 
cellulose materials. The use of these mixtures as formaldehyde scavengers in 
finished foils and edgings is not described. The addition of the mixtures 
described in DE-A 34 03 136 to amino resins that are used to produce finished 
foils and edgings leads to a marked deterioration in the flexibility of the 
finished foils and edgings produced with them. The use of formaldehyde scavengers 
known from the literature, such as urea, ethyleneurea and propyleneurea , resulted 
in finished foils and edgings which met the El criterion under standard climatic 
conditions but which markedly exceed the El limit of 3.5 mg/ ( h . mul t idot . m . sup . 2 ) 
under tropical climatic conditions. 

[0007] It is therefore an object of the present invention to develop amino r-sin 
mixtures for producing films and edgings, which can be used to produce, relative 
to the prior art, finished foils and furniture edgings with significantly reduc-d 
formaldehyde emission when stored under tropical climatic conditions, while 
retaining the required performance properties. 

SUMMARY OF THE INVENTION 
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[0014] Likewise suitable as formaldehyde -binding component B2 are reaction 
products containing urethane groups, said products being obtained by reacting^ 
polyhydroxyl compounds B21, including the compounds mentioned under B12 and also 
aliphatic polyhydroxy amines B211 having from 2 to 6 hydroxyl groups and 1 to 4 
nitrogen atoms, attached in an aminelike manner, per molecule and containing no 
free amine- type hydrogen atoms, such as N - met hyld i et hand ami ne , 

N , N , N ' , N ' - t et raki s ( 2 - hydroxyet hyl ) ethyl en- ediamme and t ri ethanolami ne with 
monof unctional or polyf unct ional aliphatic, cycloal ipha t i c or aromatic isocyanates 
B22, such as hexamethylene di i socyanat e , for example. 

[0015] The addition of formaldehyde - binding auxiliary B (calculated by mass 
without solvents or diluents, i.e., on a 100% basis) amounts to from 2 to 50 parts 
by weight per 100 parts by weight of amino resin (likewise on a 100% basis) . In 
addition to the reduction in formaldehyde, it is also found when using a reaction 
product of hydroxy amines and di i socyana te , such as the reaction product of 
triethanolamine with hexamethylene diisocyanate in Example 11, that the pot life 
is extended significantly. 

[0016] The acrylic resin dispersion C is a dispersion of an acrylic copolymer in 
water, preparable for example by emulsion copolymerizat ion of olefinically 
unsaturated monomers, the monomer mixture used for its preparation comprising a 
predominant fraction (more than 50% of its mass) of what are known as acrylic 
monomers, i.e., acrylic or methacrylic acid and derivatives thereof, especially 
esters with aliphatic alcohols having 1 to 10 carbon atoms, esters with aliphatic 
polyhydroxy compounds having 2 to 10 carbon atoms and at. least two hydroxyl groups 
per molecule, and the nitriles of said acids. Preferred acrylic monomers among the 
esters are methyl, ethyl, n-butyl, t-butyl, hexyl and 2-ethylhexyl ( me t h J aery 1 a t e , 
hydroxyethyl and hydroxypropy 1 ( me t h ) acrylat e . It is additionally possible for 
copolymerizable monomers such as styrene and other aromatic vinyl compounds, 
esters or monoesters of olefinica lly unsaturated dicarboxylic acids such as, in 
particular, maleic acid, vinyl esters such as vinyl acetate or vinyl Versatate, 
vinyl halides or vinyl ethers to be copolymeri zed . The synthetic resin dispersions 
usually have mass fractions of solids of from 25 to 85%; they are added to the 
amino resin or else to the impregnating liquor itself. The ratio of the mass o£ 
the acrylic copolymer in the acrylic dispersion to the mass of the amino resin in 
its aqueous solution or dispersion may within the composition be from 0 to 
150:100, preferably from 20 to 140:100. 

[0017] The amino resin compositions are used to impregnate absorbent papers or 
cardboards. The amount of amino resin composition introduced is usually such that 
the mass per unit area of the paper or cardboard following impregnation and 
subsequent drying increases by a factor of from 1.3 to 2.5, preferably from 1.4 to 
1 . S . 

[0018] The use of the mixtures of the invention leads to a significant reduction 
in the formaldehyde emissions from the foils and edgings stored under tropical 
climatic conditions. 

EXAMPLES 

[0019] Preparation of a Partially Etherified Melamine - formaldehyde (MF) Resin 

[0020] A 30 1 laboratory vessel with stirrer, reflux condenser and thermometer was 
charged with 6717 g (87.2 mol) of 39% strength aqueous formaldehyde and this 
initial charge was heated to 68. degree. C. Then 31.5 ml of 2 N sodium hydroxide 
solution were added followed immediately by 34 50 g (27.4 mol) of melamine. Because 
of the exothermic reaction of melamine and formaldehyde, the mixture rose in 
temperature to about 83. degree. C. and was held at this temperature until all cf 
the melamine had dissolved. It was then cooled to 55. degree. C. and 16560 g (517 
mol) of methanol and 30 ml of 53% strength nitric acid were added. The reaction 
mixture was heated to 59. degree. C. and stirred at this temperature until a clear- 
solution was formed. After a further 30 minutes, the reaction was terminated by 
adding about 140 ml of 2 N NaOH . The pH was adjusted to 10. Excess methanol war 
removed by distillation under reduced pressure (generated by a water jet pump ; r*r..i 
the mass fraction of solids of the resin was adjusted to 75% (measured on a /, a 
sample, dried at 120. degree. C. for 1 h in a glass dish) . The resin had the 
following characteristics: content (mass fraction of solids) : 75%; viscosity at 
23. degree. C: 480 mPa . mu 1 t idot . s , mass fraction of free formaldehyde: 0.17%; 
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[ 0 C 0 8 ] The invention provides aqueous amino resin compositions comprising ammo 
resins A, f ormaldehyde - bi nding additives (auxiliaries) B, which may comprise 
hydroxyl group- containing polyurethanes B13, and, if desired, acrylic resins C in 
the form of aqueous dispersions, and water. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] Where the component B consists only of at least one organic hydroxyl 
compound which is soluble in water or a monohydric alcohol having 1 to 4 carbon 
atoms and is selected from dihydric, trihydric and pentahydric alcohols containing 
up to 6 carbon atoms, pent aerythri tol and sorbitol, monosaccharides containing Lip 
to 6 carbon atoms, disaccharides containing up to 12 carbon atoms, polysaccharides 
having an Ostwald viscosity of up to 200 mPa . mu 1 t idot . s at 25. degree. C. and a 
concentration corresponding to 37% refraction, monohydric and polyhydric aromatic 
alcohols containing only one benzene ring, and monohydric and polyhydric phenols, 
and of at least one amide which is soluble in water or a monohydric alcohol having 
1 to 4 carbon atoms and is selected from aliphatic amides containing up to k 
carbon atoms and aromatic amides containing only one benzene ring, the presence of 
at least one of the components B13 and C in the composition is mandatory. 

[0010] The amino resins A are water-soluble melamine resins, urea resins or mixed 
melamine-urea condensates which are etherified with C . sub . 1 to C . sub . 4 alcohols. 
In the compositions of the invention it is also possible to use those melamine 
resins in which a fraction (up to 20% of its mass) of the melamine has been 
replaced by other triazines such as acet oguanami ne , capr mo- guanamine or 
benzoguanamine. Preferred resins, however, contain less than 10%, in particular 
less than 5%, of other triazines, measured on the same scale. Particular 
preference is given to straight melamine resins or to their cocondensates with 
urea. The resins are etherified at least partially with the abovement i oned 
alcohols, especially methanol, n-butanol and isobutanol . Particular preference is 
given to me thanol - ether i f i ed amino resins. 

[0011] Particular preference is given above all to melamine resins having an 
amount -of -substance ratio (molar ratio) of melamine to urea to formaldehyde to 
methanol of 1 mol : ( 0 to 2 mo 1 ) ; ( 0 . 8 t c 5 . 8 mol ) : ( 0 . 8 to 5.5 mol ) . 

[0012] The preparation of the amino resins A is widely known. First of all, 
methylolat ion and condensation are carried out by adding formaldehyde to the amino 
resin formers at pH values from 7 to 10 and temperatures from 4 0 to llC.degr^. 
C, after which the etherifying alcohol is added and reaction is continued at pH 
values from 1 to 7 and temperatures from 30 to 80. degree. C. The condensation 
conditions and ether i f icat ion conditions are guided by the water dilutability 
desired for the resin, which amounts to at least 1 part by weight of resin to 5 
parts by weight of deionized water, and by the required penetration properties. 

[0013] As component B, formaldehyde - b inding auxiliaries are added. These 
auxiliaries are selected from mixtures Bl of organic amides Bll having up to 10 
carbon atoms and from one to four nitrogen atoms attached in amidelike or 
imidelike manner, such as urea and/or urea derivatives such as thiourea, 
ethyleneurea ( 2 - imidazol idinone ) , propyl eneurea , acetyleneurea ( glycoiuri 1 ; , and 
also formamide, acetamide, benzamide, oxalamide, succinimide , malonamide and 
dicyandiamide , and polyhydroxyl compounds B12 selected from aliphatic linear and 
branched compounds B121 having from 2 to 6 hydroxyl groups and 1 to 10 carbon 
atoms, such as glycol, 1,2- and 1 , 3 -propylene glycol, neopentyl glycol, glycerol, 
t rimethylolpropane , dit rimet hylolpropane , erythritol, pent aerythri tol , 
dipent aerythri tol , sorbitol and mannitol, monosaccharides B122 having up to * : . 
carbon atoms, and disaccharides B123 having up to 12 carbon atoms, and, if 
desired, water-soluble or water-dispersible , hydroxy 1 - cont a l ni ng urethane 
compounds B13. These urethane compounds are of low mol mass ( number- average molar 
mass M.sub.n from 150 to 5000 g/mol, preferably from 300 to 4000 g/mol) and 
contain hydrophilic groups which are preferably nonionic, especially building 
blocks derived from glycol or from ol igoethylene or polyethylene glycol. Exampl-s 
of suitable compounds are adducts of aliphatic linear or cyclic di i socyanat es , 
such as 1 , 2 -diisocyanatoethane and 1 , 6 - di i socyanat ohexane , with ethylene qly-oi, 
diethylene glycol or mixtures thereof with 1,2- or 1 , 3 -propylene glycol, these 
latter hydrophobic diols being used only in fractions (e.g., less than 25% of th- 
mass of diols overall) such that the adduct remains soluble or dispersible, 
respectively, in water. 
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water di lut abi lity : unlimited. 

;CG21j Auxiliary BA : Mixture of Glycerol and Urea 

[0022] 100 g of urea were introduced with stirring into 100 g of glycerol and th- 
mixture was heated to 90. degree. C. After the urea had dissolved, it was cooled to 
20. degree. C. This gave a mixture with a pastelike consistency. 

[0023] Auxiliary BB : Mixture of Glycerol, Urea and Polyuret hanediol 

[0024] 100 g of urea and 67 g of 88% strength solution of urethanediol 
(number-average molar mass M . sub . n 320 g/mol , OH number 350 mg/g, urethane group 
content 37 cg/g) were introduced with stirring into 100 g of glycerol and the 
mixture was heated to 90. degree. C. Following dissolution, the mixture was cooled 
to 20. degree. C. This gave a mixture with a pastelike consistency. 

[0025] Auxiliary BC : Reaction Product of Trimet hylolpropane (TMP) and 
Hexamethylene Diisocyanate (HDD 

[0026] In a suitable reaction vessel with water separator, 100 g of TMP were 
melted, after which nitrogen was passed over the material at 140. degree. C. with 
stirring for 3 hours in order to eliminate traces of water. The system was then 
cooled to 6 0. degree. C. and 8 g of HDI was added slowly dropwise with vigorous 
stirring. The temperature was maintained until the mass fraction of isocyanate 
groups in the reaction product (NCO value) had fallen below 0.1%. Then the mass 
fraction of solids was adjusted to 85% using water. The reaction mixture was a 
colorless solution of low viscosity. 

[0027] Auxiliary BD : Reaction Product of Tripropylene Glycol and Hexamethylene 
Di isocyanat e 

[0028] In a suitable reaction vessel with water separator, 100 g of tripropylene 
glycol were introduced, after which nitrogen was passed over the material at 
140. degree. C. with stirring for 3 hours in order to eliminate traces of water. 
The system was then cooled to 40. degree. C. and 5 g of HDI were added slowly 
dropwise with vigorous stirring. The temperature was maintained until the NCO 
value had fallen below 0.1%. Then the mass fraction of solids was adjusted to 85% 
using water. The reaction mixture was a pale yellow solution of low viscosity. 

[0029] Auxiliary BE: Reaction Product of Glycerol and Hexamethylene Diisocyanate 

[0030] In a suitable reaction vessel with water separator, 100 g of glycerol wer- 
introduced, after which the water was removed azeot ropi cal ly at 140. degree. C. for 
5 hours using special boiling-point spirit 80/120 as azeotrope former. Following 
the removal of the azeotrope former (by distillation) , the system was then cooled 
to 60. degree. C. and 5 g of HDI were added slowly dropwise with vigorous stirring. 
The temperature was maintained until the NCO value had fallen below 0.1%. The 
reaction mixture was a yellow solution of medium viscosity. 

[0031] Auxiliary BF : Reaction Product of Tr i et hanol ami ne and Hexamethylene 
Di i socyanat e 

[0032] In a suitable reaction vessel with water separator, 100 g of 

t riethanolamine were introduced, after which the water was removed azeot ropical ly 
at 140. degree. C. for 5 hours using special boiling-point spirit 80/120 as 
azeotrope former. Following the removal of the azeotrope former, the system was 
then cooled to 40. degree. C. and 15 g of HDI were added slowly dropwise with 
vigorous stirring. The temperature was maintained until the NCO value had fallen 
below 0.1%. The reaction mixture was a yellow solution of medium viscosity. 

[0033] Performance Testing: 

[0034] The MF resin described above was used in each of the examples. The acrylic 
dispersion used was a dispersion based on a copolymer of methyl me t hacry I a t e , 
butyl acrylate, hydroxy© thyl methacryiate , acrylic acid and sLyretiw , having a 
hydroxy 1 number of about 120 mg/g and a mass fraction of solids of about * '■*> % , 
which was diluted if necessary to the lower specified value (45%) . 

Inventive Examples 1-4 and Comparative Examples 1-4 
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[0035] 130 g of 50% acrylic dispersion and 1.7 g of p- t o 1 uenesu 1 f oni c acid were 
added in each case to 100 g of the above - described MF resin, along with the 
auxiliaries indicated in Table 1 for the individual application examples. 
Following dilution to a liquor concentration of 50%, each of these liquors was 
used tc impregnate papers having a mass per unit area of 200 g/m.sup.2 (typical 
edgebanding cardboard) and the impregnated edgings were dried at 16 0. degree. C. to 
a residual moisture content of about 2%. Following impregnation and drying, the 
basis weight was about 330 g/m.sup.2. The impregnated edgings obtained in this way 
were coated with an aqueous acid-curing varnish (plast icized urea resin; 
combination of a urea resin with a short- to medium-oil alkyd resin, with 
p- toluenesulfonic acid as curing agent) and dried at a temperature of 160. degree. 
C. to a residual moisture content of 1.5%. The varnish addon was about 20 
g/m.sup.2. With regard to their performance properties, each of the edgings 
obtained met the requirements. 
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[0036] To determine the formaldehyde emissions, the edging samples were 
conditioned for 3 days under standard climatic conditions (23. degree. C 
relative atmospheric humidity) prior to each measurement. To determine 
formaldehyde emissions under tropical climatic conditions, the edgings 
for 1 to 4 weeks at 35. degree. C. and 90% relative atmospheric humidity 
which they were reconditioned for 3 days under standard climatic condit 
to the actual measurement. The formaldehyde emissions were measured in 
with EN 717-2. Table 1 lists the resulting formaldehyde emissions in 
mg/ (h . mult idot .m . sup . 2 ) as averages of the 1- to 4-hour values: 

1 TABLE 1 Directly after After After After After Auxiliary prep. 1 wk 2 wks 4 wks 
6 wks Inventive 4 g BA 1.7 4.5 3.8 3.6 3.3 Example 1 Inventive 12 g BA 0.8 3.6 3.2 
2.8 2.1 Example 2 Inventive 4 g BB 1.4 3.9 3.4 2.5 2.3 Example 3 Inventive 12 g BB 
1.1 3.5 3.0 2.3 2.2 Example 4 Comp . 
urea 1.9 5.1 4.2 4.1 4.0 Comp. Ex. 
g glycerol 1.6 4.6 3.7 3.4 2.5 



Ex. 1 -- 2.0 5.2 4.4 3.7 4.2 Comp. Ex. 2 5 g 
12 g urea 1.4 5.4 3.8 3.2 2.6 Comp. Ex. 4 12 



[0037] The edgings produced in accordance with Inventive Examples 2 and 4 meet the 
El criterion (i.e., 3.6 mg/h/m . sup . 2 ) even after one week of storage under- 
tropical climate conditions. 

Inventive Example 5 and Comparative Example 5 



[0038] 1.5 g of p- toluenesul f onic acid were added to 100 g of the above - described 
MF resin, along with the auxiliaries indicated in Table 2 for the individual 
application examples. These undiluted liquors were used to impregnate papers 
(typical edgebanding cardboard; 200 g/m.sup.2) by means of knife application 
the decorative side, and the impregnated edgings were dried at 160. degree. C. 
residual moisture content of about 1.5%. Thereafter, the basis weight was abc 
305 g/m.sup.2. The impregnated edgings thus obtained were coated with an aque 
acid-curing varnish {see above) and dried at a temperature of 160. degree. C. 
residual moisture content of 1.5%. The varnish addon was about 20 g/m.sup.2. 
regard tc their performance properties, the edgings obtained in each case met 
requ i rement s . 
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[0 03 9] The formaldehyde emissions 
determined as in Example 1 . 



; reported in mg/ C h . mu 1 1 idot . m . sup . 2 ) 



2 TABLE 2 Directly after After After After After Auxiliary prep. 1 wk 2 wks 4 wks 
6 wks Inventive 12 g BB 1.0 2.2 2.1 1.8 1.8 Example 5 Comp. Ex. 5 -- 1.0 3.3 2.4 
2.9 2.9 

Inventive Examples 6 and 7 and Comparative Examples 6 and 7 

[0040] 200 g of 50% acrylic dispersion and 1.7 g of p- toluenesul f onic acid were 
added to 100 g of the above - described MF resin, along with the amounts of 
auxiliaries indicated in Table 3 for the individual application examples and a', so 
PEG 4 00 (polyethylene glycol having a number- average molar mass M . sub . n of about 
4CC g/tnol). Following dilution to a liquor concentration of 47% imass fraction of 
the resins m the aqueous liquor), these resins were used to impregnate papers 
(typical edgebanding cardboard; mass per unit area about 2 00 g/m.sup.2) and th~ 
impregnated edgings were dried at 170. degree. C. to a residual moisture content of 
about 1.6%. Following impregnation, the final weight was about 33 0 g/m.sup.2. The 
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conditioned for 3 days under standard climatic conditions (23. degree. C . , 5 0% 
relative atmospheric humidity) prior to each measurement. To determine the 
formaldehyde emissions under tropical climatic conditions, the edgings were stcr-d 
for 1 week at 35. degree. C. and 90% relative atmospheric humidity, after whicn 
they were reconditioned for 3 days under standard climatic conditions, prior to 
the actual measurement . The formaldehyde emissions were measured in accordance 
with EN 717-2. Table 5 lists the resulting formaldehyde emissions as averages of 
trie 1- to 4-hour values. The flexibility of the edgings was assessed at room 
temperature with the aid of the flexural test. The parameter reported was the bana 
radius at which the edging still just did not fracture. As is evident from Table 
b, the formaldehyde emissions can be reduced significantly relative tc Comparative 
Example 10 while retaining a very low band radius. The desired formaldehyde 
reduction cannot be achieved by adding small amounts of urea and sorbitol 
(Comparative Example 11) . The pot life is the time taken for the impregnating 
liquor, stored at 30. degree. C, to obtain a viscosity (measured as the efflux 
time in accordance with DIN 53211 at 2 3. degree. C.) of more than 6 0 seconds or for 
the penetration time with a defined test paper to rise to more than 7 0 seconds. 
The auxiliary BF has a considerable advantage as compared with the prior art, with 
regard to formaldehyde emissions and pot life. 

STABLE 5 Pot Directly life at Band after After 30. degree. C. radius Auxiliary 100% 
PEG 4 00 Sorbitol Urea prep. 1 wk in h in mm Inventive 9g BE 27 g 1.1 g 1.1 g 0.46 
1.4 7 8 6 to Example 10 8 Inventive 9g BF 27 g 1.1 g 1.1 g 0.17 0.4 6 >3C 5 to 
Example 11 6 Comp . Ex. 10 36 g -- 0.75 1.98 6 5 to 6 Comp . Ex. 11 -- 3 6 g 

1.1 g 1.1 g 0.58 1.82 7 5 to 6 



CLAIMS : 



1. An aqueous amino resin composition comprising amino resins A, 
formaldehyde-binding additives (auxiliaries) B, which if desired comprise 
hydroxyl-containing polyurethanes B13, if desired, acrylic resins C in the form of 
aqueous dispersions, and water, with the proviso that the presence of at least one 
of the components B13 and C in the composition is mandatory where the component B 
consists only of at least one organic hydroxyl compound which is soluble in water 
or a monohydric alcohol having 1 to 4 carbon atoms and is selected from dihydric, 
trihydric and pentahydric alcohols containing up to 6 carbon atoms, 
pentaerythri tol and sorbitol, monosaccharides containing up to 6 carbon atoms, 
disaccharides containing up to 12 carbon atoms, polysaccharides having an Ostwaid 
viscosity of up to 200 mPa . mul t idot . s at 25. degree. C. and a concentration 
corresponding to 37% refraction, monohydric and polyhydric aromatic alcohols 
containing only one benzene ring, and monohydric and polyhydric phenols, and of at 
least one amide which is soluble in water where a monohydric alcohol having 1 to 4 
carbon atoms and is selected from aliphatic amides containing up to 6 carbon atoms 
and aromatic amides containing only one benzene ring. 

2. The aqueous amino resin composition as claimed in claim 1, wherein the amino 
resins A are water-soluble melamine resins, urea resins or mel amine - urea 
cocondensates which are etherified with C . sub . 1 to C . sub . 4 alcohols. 

3. The aqueous amino resin composition as claimed in claim 1, wherein the amino 
resins A are me t hanol - e t her i f i ed melamine resins or melamine/urea resins having an 
amount - of - substance ratio (molar ratio) of melamine to urea to formaldehyde to 
methanol of 1 mol:(0 to 2 mol):(1.8 to 5.8 mol):(0.S to 5.5 mol). 

4. The aqueous amino resin composition as claimed in claim 1, wherein the ratio of 
the mass of component B to the mass of the amino resin A in the mixture is from 1 
to 3 0:100. 

5. The aqueous amino resin composition as claimed in claim 1, wherein the 
formaldehyde-binding auxiliaries B are selected from mixtures Bi of organic amides 
Bll having up to 10 carbon atoms and from one to four nitrogen atoms, attached in 
amidelike or imidelike manner, and polyhydroxyl compounds B12 selected from 
aliphatic linear and branched compounds B121 having from 2 to 6 hydroxyl groups 
and 1 to 10 carbon atoms, monosaccharides B122 having up to 6 carbon atoms, and 
disaccharides B123 having up to 12 carbon atoms, and, if desired, water soiubi-.- or 
watpr dispersible, hydroxyl-containing urethane compounds B13. 

. The aqueous amino resin composition as claimed in claim 1 or 5, wherein 
urethane compounds B13 are of low molecular mass, having an above average molar 
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mass M.sub.n of from 150 to 50 00 g/mol , and contain hydrophilie groups. 

7. The aqueous amino resin composition as claimed in claim 1, wherein 
formaldehyde-binding auxiliaries B used comprise the components B2 , which are 
obtainable by reacting polyhydroxyl compounds B2 1 selected from aliphatic linear 
and branched compounds B121 having from 2 to 6 hydroxyl groups and 1 to 10 carbon 
atoms, monosaccharides B122 having up to 6 carbon atoms, and disacchandes B12. J , 
having up to 12 carbon atoms, and also aliphatic aliphatic polyhydroxy amines B211 
having from 2 to 6 hydroxyl groups and 1 to 4 nitrogen atoms, attached in an 
aminelike manner, per molecule, and containing no free amine -type hydrogen atoms, 
with monof unct ional or polyf unc t ional aliphatic, cycloaliphatic or aromatic 
isocyanates B22 . 

8. The aqueous amino resin composition as claimed in claim 1, wherein the acrylic- 
resins C are aqueous dispersions of an acrylic copolymer in water, the parent 
monomer mixture containing more than 50% of its mass of acrylic monomers selected 
from acrylic acid and methacrylic acid, their esters with aliphatic alcohols 
having 1 to 10 carbon atoms, their esters with aliphatic polyhydroxy compounds 
having 2 to 10 carbon atoms and at least two hydroxyl groups per molecule, and the 
nitrites of said acids. 

9. The aqueous amino resin composition as claimed in claim 8, wherein the ratio of 
the mass of the acrylic copolymer to the mass of the amino resin in the mixture :s 
f rom 0 to 15 0:100. 

10. The use of the aqueous amino resin composition as claimed in claim 1 for 
impregnating paper or cardboard for use as finished foils or edgings. 

11. A finished foil or edging comprising cardboard or paper impregnated with the 
aqueous amino resin composition as claimed in claim 1. 

12. The finished foil or edging as claimed in claim 11, wherein the mass per unit, 
area of the paper or cardboard following impregnation and subsequent drying is 
greater by a factor of from 1.3 to 2.5 than that of the substrate that is used. 
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impregnated edgings obtained in this way were coated with an aqueous acid curing 
varnish (see above) and dried at a temperature of 16 0. degree. C. tor 6 0 seconds. 
The varnish addon was about 16 g/m.sup.2. With regard to their performance 
properties, each of the edgings obtained met the requirements. 

[0041] To determine the formaldehyde emissions, the edging samples were 
conditioned for 3 days under standard climatic conditions (23. degree. C, 50% 
relative atmospheric humidity) prior to each measurement. To determine the 
formaldehyde emissions under tropical climatic conditions, the edgings were^ 
for 1 week at 35. degree. C. and 90% relative atmospheric humidity, after which 
they were reconditioned for 3 days under standard climatic conditions, prior to 
the actual measurement . The formaldehyde emissions were measured in accordance 
with EN 717-2. Table 3 lists the resulting formaldehyde emissions in 
mg/ (h .mult idot . m . sup . 2 ) as averages of the 1- to 4-hour values: 

3 TABLE 3 Auxiliary as 100% Directly After substance PEG 400 after prep. 1 week 
Inventive 20 g BC 20 g 0.97 2.61 Example 6 Inventive 20 g BD 20 g 1.23 2.^3 
Example 7 Comp . Ex. 6 -- 40 g 1.52 3.49 Comp . Ex. 7 2 0 g polypropylene 20 g 1.8 2 
2.93 glycol (M.sub.n < 400 g/mol) 

Inventive Examples 8 and 9 and Comparative Examples 8 and 9 

[0042; 1.6 g of 4 5% acrylic dispersion and 1.0 g of p - t oluenesu 1 f oni c acid were 
added to 100 g of the above- described MF resin, along with the auxiliaries 
indicated in Table 4 for the individual application examples. Following dilution 
to a liquor concentration of 75%, these liquors were used to impregnate papers 
(typical edgebanding. cardboard; 200 g/m.sup.2) and the impregnated edgings were^ 
dried at 180. degree. C. for 90 seconds. The final weight was about 3 3 5 g /m . sup . 2 . 
With regard to their performance properties, the uncoated edgings obtained met the 
requi rement s . 

[0043] To determine the formaldehyde emissions, the edging samples were 
conditioned for 3 days under standard climatic conditions (23. degree. C, 50% 
relative atmospheric humidity) prior to each measurement. To determine the 
formaldehyde emissions under tropical climatic conditions, the edgings were stored 
for 1 week at 35. degree. C. and 90% relative atmospheric humidity, after which 
they are reconditioned for 3 days under standard climatic conditions, prior to the 
actual measurement. The formaldehyde emissions were measured in accordance with EN 
717-2. Table 4 lists the resulting formaldehyde emissions as averages of the 1- to 
4-hour values. The flexibility of the edgings was assessed at room temperature 
with the aid of the flexural test. The parameter reported was the band radius at 
which the edging still just did not fracture. As is evident from Table 4, the 
formaldehyde emissions can be reduced significantly relative to Comparative 
Example 8 while retaining a very low band radius. The desired formaldehyde 
reduction cannot be achieved by adding small amounts of urea and sorbitol. Added 
at higher levels (Comparative Example 9a), there is a deterioration in the 
flexibility of the edging (larger band radius) . 

[0044] The table indicates the formaldehyde emission in mg/ (h.multidot .m.sup.2) 
and the band radius in mm. 

4 TABLE 4 Auxiliaxy Directly Band as 100% PEG after After radi - substance 400 
Sorbitol Urea prep. 1 wk us Inventive 9 g BC 2 7 g -- -- 0.64 1.57 5 Example 3 
Inventive 9 g BC 27 g 1.1 g 1.1 g 0.49 1.51 5 Example 9 Comp. Ex. 8 -- 3f< g - 
0.9 7 2.51 6 Comp. Ex. 9 -- 36 g 1.1 g 1.1 g 0.80 2.22 5 Comp. Ex. -- 3 6 g 3.3 g 
3.8 g - - - - 8 9a 

Inventive Examples 10 and 11 and Comparative Examples 10 and 11 

[0045] 1.7 g of 45% acrylic dispersion and 1.3 g of p - toluenesul f onic acid were 
added to 100 g of the above- described MF resin, along with the auxiliaries 
indicated in Table 5 for the individual application examples. Following dilution 
to a liquor concentration of 75%, these liquors were used to impregnate papers 

(typical edgebanding cardboard; 200 g/m.sup.2) and the impregnated edgings w--: • 
dried at ISO. degree. C. for 90 seconds. The final weight was about 335 g/m . .cup . 2 . 
With regard to their performance properties, the uncoated edgings obtained T-t r h~ 
requ i rement s . 

[004 6] To determine the formaldehyde emissions, the edging samples were 
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DOCUMENT- IDENTIFIER : US 4798836 A 

TITLE: Bis- (2 , 2 , 6 , 6 - tet ramethyl -piperidyl ) diimides as light stabilizers for 
synthetic polymers 

BSPR : 

or Y and R . sub . 7 together with the N-atom to which they are attached form a 
succinimide ring which is unsubst it uted or substituted by alkyl having 1 to 12 
carbon atoms, a maieimide, dimethylmaleimide , phthalimide, t e t rahydroph t hal imide 
or hexahydrophthalimide ring, 



BSPR : 

Preferred compounds of formula I are those wherein if n is 1 Y and R . sub . 7 
together with the N-atom to which they are attached form a succinimide, 
maieimide, dimethylmaleimide or phthalimide ring, 



BSPR: 

Synthetic resins that can have their resistance to deterioration enhanced with 
bis- (piperidyl ) diimides according to this invention include .alpha. -olefin 
polymers such as polyethylene, polypropylene, polybutene, poly- 3 -methylbut ene , or 
mixtures thereof and copolymers with other monomers such as ethylene- vinyl 
acetate copolymer; ethylene-propylene copolymer; polystyrene; polyvinyl acetate; 
polyacrylic esters; copolymers from styrene and another monomer (for example, 
maleic anhydride, butadiene, and acryloni t ri le ) ; acrylonit ri le -but adiene- styrene 
copolymer, acrylic acid est er-but adiene - styrene copolymer, methacrylic acid 
ester-butadiene- styrene copolymer, polymethacrylate esters such as 

polymethacrylate ; polyvinyl alcohol; polyvinyl formal; polyvinyl butyral ,- linear 
polyesters, polyamides; polycarbonates; polyacetals ; polyurethanes , cellulosic 
resins; phenol - formaldehyde resins; urea- formaldehyde resins; 
melamine - formaldehyde resins; epoxy resins; unsaturated polyester resins; 
silicone resins; halogen- containing resins such as polyvinyl chloride, 
polyvinylidene chloride, polyvinyl i dene fluoride, and copolymers thereof, and 
rubbers such as isoprene rubber, butadiene rubber, epi chlorohydr i n rubber, 
chloroprene rubber, and blends of any of the above. 

BSPR: 

The stabilizer or combination is incorporated in the polymer in suitable mixing 
equipment, such as a mill or a Banbury mixer. If the polymer has a melt viscosity 
which is too high for the desired use, the polymer can be worked until its melt 
viscosity has been reduced to the desired range before addition of the 
stabilizer. Mixing is continued until the mixture is substantially uniform. The 
resulting composi t ion is then removed from the mixing equipment and brought to 
the size and shape desired for marketing or use. 

BSPR : 

The polymer materials stabilized with the stabilizer of the invention can be any 
physical forms, including filaments, yarns, films, sheets, molded articles , 
latex, foams and coatings. 

CLPR : 

8. A stabilizer composi t ion for synthetic resins comprising: 
CLPR : 

9. A polyvinyl chloride resin compos i t ion having improved resistance to 
deterioration comprising a polyvinyl chloride resin and b i s - ( 2 , 2 , <-, , f - t e t rame t hy 1 
pi per idyl ) di imide in accordance with claim 1. 
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CLPR: . 

1C. A polyvinyl chloride resin composition in accordance with claim 9 in which 

the polyvinyl chloride resin is polyvinyl chloride homopolymer. 

CLPR: , 

11. A polyvinyl chloride resin composition in accordance with claim 9 in which 
the polyvinyl chloride resin is a copolymer of vinyl chloride and vinyl acetate. 

CLPR : 

12. An olefin polymer composition having improved resistance to deterioration^ 
comprising an olefin polymer selected from the group consisting of polymers of 
alpha-olef ins having from two to six carbon atoms and polystyrene, and 

bis- ( 2 , 2 , 6 , 6 - tet ramethyl piperidyl ) di imide in accordance with claim 1. 

CLPR : 

\'i . An olefin polymer composi t ion in accordance with claim 12 wherein the 
polyolefin is polypropylene. 

CLPR: 

14. An olefin polymer composit ion in accordance with claim 12 wherein the 
polyolefin is polyethylene. 

CLPR: 

15. An olefin polymer composit ion in accordance with claim 12 wherein the 
polyolefin is ethylene- propylene copolymer. 

CLPR : 

16. A polyurethane resin composition having improved resistance to deterioration 
comprising a polyurethane resin and bi s- ( 2 , 2 , 6 , 6 - tet ramet hyl piperidyl ) di imide in 
accordance with claim 1. 
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